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1 INTRODUCTION

The GLASS Simulator framework extends the Scalable Simulator Framework (SS) and its
extension SSNet [1]. The nodes in a topology take an important place in the behavior of a system.
SSNet provides osme typical nodes (host and router), and the GLASS framework adds extended
routers and optical switchesto handle optical networks.

This document will present, one afirst part, the common feaures of all the nodes then it will show
the nodes provided by SSFNet, and on alast part the nodes available in GLASS
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Protocol Graph

2 PRoTOCOL GRAPH

This ®dion shows the hierarchy of the nodes and explains the basics of the nodes in SS-Net.
As shown in the following figure shows the class hierarchy, SS-.OS.ProtocolGraph is the super
classof al the other elements. The ProtocolGraph must be seen as a mntainer of ProtocolSession

[2]. Each of these ProtocolSession is the representation of a protocol (for example IP, TCP...) and
also the network interface cads (NIC, _NIC, ONIC).
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Figure 1: Component hierarchy
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Hos and Router

The ProtocolGraph is in charge of configuring all the ProtocolSessons and also provides
mechanism to retrieve the protocols during the simulation.

3 HOST AND ROUTER

The Host and Routers are the nodes provided by SSFNet.

3.1 HosT

The following figure shows the UML diagram of the Host class.

Host

+hostConfig | com:renesysraceway: DL Configuration
+0:int

+interfaceAddresses ; java:util:Hashtahle
-interfaceCount ; int

+interfaceMumbers ; java;util:Hashtahle

+net: S5F:MNet:MNet

+nhi ; java:lang:;:String

+nhi_context : java:lang:String

+eonfigd ofg - comsrenesys raceway: DML Caonfiguration § : waid
+defined_in_network : SSF::MNet: il cidrBlock

+gettet]) : S5F;Met:Met

+global_nhi_to_ipd nspec : java:lang:String 1 java:lang:: String
+Hostl M S5F Met:Met, use_nhi: java:lang::String, use_id ;int)
+initd ; void

+local_nhi_to_ipl nspec ; java:lang:String 1 java:lang:String
+HoStringd ; javalang:String

Figure2: Host

Class Host is adually derived from SS.OS.ProtocolGraph, which means that it is fully
configurable and can support any network protocol graph. Minimally, this must include IP (which
provides routing) and at least one NIC.

The Host contains an ID that must be unique in the net. It also provides an easy access to the network
interface cards.

The initialization is automatically realized when starting a simulation through the call to the method
public void init().

Note: in the GLASS simulator we modified the default class for the interface cards. Instead of
creating SSF.Net.NIC, the framework creates SSF.Net. NIC. Theclass_NIC extends NI C so that it
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The nodesin GLASS

provides a cmmpatibility with any examples but also include enhance features (including failure
cgpability, failure notification, input traffic monitoring).

3.2 ROUTER

A Router is a special case of a Host with multiple interface caids, and possibly a spedalized protocol
graph. There is no other distinction between the Router and Host. Pradically, it is also possible to
have multiple interfaces conneded to one Host.

4 THE NODES IN GLASS

This sdion shows the different nodes that have been credged in the GLASS framework and that can
be used when creding optical networks.

4.1 EXTROUTER

The SSF.Net.ExtRouter is an abstrad class that is used as a base for all the nodes that neels to
handle opticd network interface cads (ONIC). Of course the regular NICs are also included in this
node.

Below isthe UML diagram of the ExtRouter:

ExiRouter

-failure : boolean = false
#inConfiguration : boolean = false
-log : hoolean = false
#prothames : javasutil:vector

+eonfig) ofg : com:renesys raceway DML Canfiguration ) : void

+ExRouteri M : S5F:Net:Met, use_nhi: java:lang:String, use_id :int}

+getliln : int

+getinterfaceAddresses) | java util:Hashtable

+getinterfaceCount) @ int

+getirterface Count afHnst | SSF:Met Host) © int

+gethameCOtProtacalss) © java:util: Wector

+gjethlet() | SSFMet:Met

+isFailurel) : boolean

+isLog) : boolean

FnotifeOMIC O void

+removeFrotocolSessiont name ; javaclang: String ) void

#zendMessaged messageType | short ) woid

+5essionFordamel protocol_name | javalang:String ) . S5F 05 ProtocolSession
+setFailure] newFailure : boolean ) : woid

+seflD newlD ;int) : vaoid

o

+zetl ol newvalue ; hoolean ) ; void

-storeProtocolSessionMNamel ofg | comcrenesys: racewsay DML Configuration ) ; vaoid

Figure 3: ExtRouter
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The nodesin GLASS

The ExtRouter has been creded to provide the basic handle of ONICs. It extends the Router so it is
fully configurable.

A failure dtribute can be set to specify that the node is failed or recovered. In the arrent framework,
triggering the failure atribute will cause all the optical interfaces on the pea side of the links to
check their status.

The ExtRouter is the default node used by the algorithm provided in the padage
gov.nist.antd.merlin.algorithm. This means that any of the node that subclassthe ExtRouter will be

included for the computation of routes and wavelength assignment.

4.2 LABEL SWITCHING ROUTER (LSR)

The SSF.Net.L SR is a specialized node that handles GMPLS layer [3]. It extends the ExtRouter in

order to handle optical interface cads.

LSH

+ronfigd cfil | com:renesys:racesay: DML Caonfiguration ) ; woid
+L5R{ net: S5F:Met:Met, nhi: java:lang:String, id ;int)

Figure 4: Labe Switching Router

This node does not have any specific configuration and can also be used as a regular Router if
needed.
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The nodesin GLASS

4.3 OXCEDGEROUTER

The gov.nist.antd.optical. OXCEdgeRouter is the first node locaed in the optical padkage. It has
been creaed to provide switching cgpabilities of optical messages between optical links [5].
It can be used at the edge between non-opticd network and the optica core.

OXCEdgeRouter

-5rg ; javasutilvector

+addSrg newsrg ; javautil:Vector ) - void

+addSrgf newsrg - int ) void

+addSrgl newSrg ; javaclang:integer ) : vaid

#eheckAndAddIPL cfy © com:renesys racewsay: DML Configuration ) ; wvoid
+configl ofg © com:renesys:racesay: DML Configuration i : void
+eonfigdptionalf cfg © comrenesys:raceway: DML Caonfiguration ) : void
+oetSRG © javasutil:Wector

+initd ; void

+isAvailableConverterd) ; hoolean

+isConvererd : hoolean

+iglnSrgf srg ;int) : boolean

+islnSraf srg ; java:lang:integer ) : boalean

+isinSrlal srlg ; java:lang:integer) : hoolean

+isinSrlal srlg ;int ) hoolean

+XCEdgeRouter] net : S5FMet:Met, nhi : java:lang:String, id ;. int)
+removeSral srg | javaclandg:integer ) : void

+remove Sl srg cint )y ;vaoid

+5etSRGI newSRG © java:util:Wectar ) : void

Figure 5: OxcEdgeRouter

The OXCEdgeRouter includes Shared Risk Group (SRG) that can be used by algorithms to compute
digioint routes. The SRG is used in addition of the Shared Risk Ling Group (SRLG) of the links [4].

4.4 OXC

The gov.nist.antd.optical.OXC is a representation of an optical crossconned. It is a specialized
node that is used in the optical core network. It only provides switching capabilities and cannot
accet regular interfaces cards.

OXC

+eonfigd ofg © comsrenesys racewsay: DML Configuration § ; waid
+HCE net : S5F ket Met, nhi : java:lang:String, id ;int)

Figure 6: Optical Cross-Connect (OXC)
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DML schemas

5 DML SCHEMAS

This sedion provides the DML schema of the nodes. The schema for Host, Router and Graph are a

copy of the documentation provided by SS-[5].

host [
id %l
idrange [from %lI1! to %lI1!]
alignment %S

Net.host  specifies a machine with a
protocol graph installed, and zero or
more configured network interfaces.

( Net.router has identical att

Must contain either a single integer ID
(id ) (or a range of contiguous,
ascending integer IDs (

both). Relative to the immediately
enclosing Net context the id and
idrange  values must be unique for each
host and router.

ributes.)

idrange ) but not

graph [
description %S
ProtocolSession [
name %S1!
use %S1!

]
]

Net.host.graph is an internal attribute
specifying a list of protocols to be
configured and the names of SSF.OS
classes to use.

graph.description is an optional
protocol graph description string,
ProtocolSession.name
like "tcp" or "ip", and
ProtocolSession.use is the name of a
class extending SSF.OS.ProtocolSession
that will be installed. Use one
ProtocolSession for each protocol.

is a symbolic tag,

router [
_extends .schemas.Net.host
]

Syntactic  ally, a router is synonymous
with host, but it will usually have

distinct protocols in its protocol

graph, and optional configuration
attributes required by OSPF or other
routing protocols. The different roles

of routers and hosts in a simulation
warrantu  sing different names.

LSR [
_extend .schemas.Net.router

failure %S

LogFile %S
]

The LSR is an instantiation of the
ExtRouter, and can have optical network
interface cards (ONICs).

The optional attribute failure comes
from ExtRouter (default value: fal

The optional attribute LogFile is used

by the GMPLS implementation to create
output file. To activate it, the value

must be “on”. If not précised or not
equal to this value, no output file

(for traffic monitoring) will be

created.

se).

OXCEdgeRouter [
ex tend .schemas.Net.router

The OXCEdgeRouter is an instantiation
of the ExtRouter, and can have optical

Borchert « Golmie ¢ Rouil « Su—Draft 1.0




Acronyms

failure %
srg %
]

network interface cards (ON Cs).

The optional attribute failure cones
from Ext Router (default value: false).
Optional attribute srg : The Shared
Ri sk Group. This attribute is an
integer list that represents all SRG
this node share. The integers are
seperated by comma (default val ue:

nul |').

OXC [
_extend .schemas. Net . OXCEdgeRout er
]

The OXC is a restricted version of the
OXCEdgeRout er because it cannot contain
regul ar interfaces (NIC) but only

Optical network interface cards (ONI Q).

6 ACRONYMS

GLASS GMPLS Lightwave Agile Switching Simulator
S&F Scalable Simulation Framework

IP Internet Protocol

LSR Label Switching Router

0) (@ Optical CrossConned

SRG Shared Risk Group

NIC Network InterfaceCard

ONIC Optical Network interfaceCard
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